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CONTROLLING A LASER TO STOP OUTPUT
IN ACCORDANCE WITH DETECTION OF
OUTPUT LIGHTS CORRESPONDING TO

CHANNELS

This application 1s a continuing application, filed under
35 U.S.C. §111(a), of International Application PCT/JP0O0/

02536, filed Apr. 19, 2000.

TECHNICAL FIELD

The present invention generally relates to parallel optical
modules and mformation processing apparatuses, and more
particularly to a parallel optical module which 1s provided
with a laser safety circuit and to an information processing,
apparatus having such a parallel optical module.

BACKGROUND ART

Recently, due to progresses made 1n optical communica-
tion techniques, communication 1s often made between
information processing apparatuses by connecting the mfor-
mation processing apparatuses via an optical fiber cable and
transmitting and receiving optical signals via the optical
fiber cable. A laser optical module 1s used to output a laser
beam from a laser light source to the optical fiber cable
depending on transmitting information, and 1s normally
provided with a laser safety circuit. The laser safety circuit
1s provided to control the output, so tat the intensity of the
laser beam output from the laser optical module satisfies a
laser safety standard.

Conventionally, the laser optical module 1s designed to
primarily make the transmission by a single channel. For this
reason, one laser safety circuit 1s provided within the laser
optical module, 1n correspondence with the single channel.

However, due to mcreasing amount of information to be
transmitted, 1t 1s expected that future laser optical modules
will make the transmission by a plurality of channels.
Hence, there are demands to develop a parallel optical
module suited for the communication using the plurality of
channels.

On the other hand, the intensity of the parallel transmis-
sion output of the laser beam 1s already prescribed by an
international standard such as IEC, and such a laser safety
standard must be satisfied from the point of view of safety.
However, since the conventional laser optical module 1is
designed to make the transmission by the single channel,
only one laser safety circuit 1s provided. For this reason,
when the conventional laser optical module 1s applied to the
parallel optical module having a plurality of channels, there
1s a problem 1n that the output cannot be appropriately
controlled to satisty the laser safety standard. Consequently,
there are demands to realize a parallel optical module which
can make the transmission by the plurality of channels and
simultaneously satisly the laser safety standard related to the
intensity of the parallel transmission output of the laser
beam.

DISCLOSURE OF THE INVENTION

Accordingly, 1t 1s a general object of the present invention
to provide a novel and useful parallel optical module and

information processing apparatus, 1n which the problems
described above are eliminated.

Another and more specific object of the present invention
1s to provide a parallel optical module which has a relatively
simply structure, 1s capable of making a transmission by a
plurality of channels, and also satisfy a laser safety standard
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related to an 1ntensity of a parallel transmission output of a
laser beam, and an information processing apparatus having
such a parallel optical module.

Still another object of the present invention 1s to provide
a parallel optical module comprising a plurality of photo-
detectors detecting output lights of a plurality of arbitrary
channels of a laser light source having a plurality of
channels, a plurality of detection and control loops detecting
and controlling intensities of output lights of the laser light
source based on detection signals from the plurality of
photodetectors, and a control circuit stopping output of the
laser light source when an intensity of output light detected
by at least one of the plurality of detection and control loops
does not satisly a predetermined standard. According to the
parallel optical module of the present invention, it 1s possible
to make a transmission by a plurality of channels, and also
satisfy a laser safety standard related to the intensity of the
parallel transmission output of the laser beam, using a
relatively simple structure.

A further object of the present mnvention 1s to provide an
information processing apparatus comprising a parallel opti-
cal module provided with a plurality of photodetectors
detecting output lights of a plurality of arbitrary channels of
a laser light source having a plurality of channels, a plurality
of detection and control loops detecting and controlling
intensities of output lights of the laser light source based on
detection signals from the plurality of photodetectors and a
control circuit stopping output of the laser light source when
an 1ntensity of output light detected by at least one of the
plurality of detection and control loops does not satisly a
predetermined standard, and a processor supplying data of
the plurality of channels to the control circuit. According to
the information processing apparatus of the present
invention, it 1s possible to make a transmission by a plurality
of channels, and also satisfy a laser safety standard related
to the intensity of the parallel transmission output of the
laser beam, using a relatively simple structure.

Other objects and further features of the present invention
will be apparent from the following detailed description
when read 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a block diagram showing a first embodiment of
a parallel optical module according to the present invention;

FIG. 2 1s a diagram showing a structure of an APC circuit
of the first embodiment of the parallel optical module;

FIG. 3 1s a flow chart for explaining an operation of the
first embodiment of the parallel optical module;

FIG. 4 15 a block diagram showing a first embodiment of
an information processing apparatus according to the present
imnvention; and

FIG. 5 1s a block diagram showing a second embodiment
of the information processing apparatus according to the
present 1nvention.

BEST MODE OF CARRYING OUT THE
INVENTION

FIG. 1 1s a block diagram showing a first embodiment of
a parallel optical module according to the present invention.
A vparallel optical module includes an APC (Automatic
Power Control) circuit 1, a laser driver 2, a surface-emission

laser (VCSEL) 3, and monitoring photodiodes MD1 and
MD?2. The APC circuit 1 and the monitoring photodiode
MD1 form a first detection and control loop (or a first laser
safety circuit) of a laser safety circuit, and the APC circuit
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1 and the monitoring photodiode MD2 form a second
detection and control loop (or a second laser safety circuit)
of the laser safety circuit. In this embodiment, 1t 1s assumed
for the sake of convenience that the parallel optical module
generates a 12-channel (or 12-bit) parallel optical output,
and that two detection and control loops are provided.
However, the number of channels of the parallel optical
module 1s of course not limited to twelve, and the number of
detection and control loops 1s of course not limited to two,
and both the number of channels and the number of detec-
fion and control loops may be any plural number.

The APC circuit 1 controls the laser driver 2 so as to
control the intensity of the laser beams output from the
surface-emission laser 3. A 12-channel input data dependent
on the data to be transmitted 1s input to the laser driver 2, and
the laser driver 2 drives each channel of the surface-
emission laser 3 depending on the 12-channel input data.
The surface-emission laser 3 has fourteen channels, with
first and fourteenth channels being used for output detection,
and a total of twelve channels made up of remaining second
through thirteenth channels being used for data output. The
laser beams output from the second through thirteenth
channels of the surface-emission laser 3 are output to a
12-channel optical fiber cable (not shown).

On the other hand, the laser beams output from the first
and fourteenth channels of the surface-emission laser 3 are
respectively irradiated on the monitoring photodiodes MD1
and MD2. In the case of the surface-emission laser 3, the
uniformity of laser diode portions corresponding to each of
the channels 1s good, and the intensities of the laser beams
output from each of the channels are approximately the same
for the same data. Hence, 1t 1s possible to substantially detect
the 1ntensities of the laser beams output from the second
through thirteenth channels by detecting the intensities of
the laser beams output from the first and fourteenth channels
by the monitoring photodiodes MD1 and MD?2. Detection
signals output from the monitoring photodiodes MD1 and
MD?2 are supplied to the APC circuit 1. The channels 1n
which the intensities of the laser beams are detected by the
monitoring photodiodes are of course not limited to the first
and fourteenth channels on both ends, and the intensities of
the laser beams may be detected 1n arbitrary channels may
be used. In this embodiment, the channels 1n which the
intensities of the laser beams are detected by the monitoring
photodiodes are set to the first and fourteenth channels on
both ends, of the linearly arranged first through fourteenth
channels, by taking into consideration the ease with which

the parallel optical module may be connected to the optical
fiber cable.

Accordingly, based on the detection signals from the
monitoring photodiodes MD1 and MD2 and a current opti-
cal characteristic of the surface-emission laser 3, the APC
circuit 1 controls laser driving currents supplied to the laser
driver 2, so that the intensities of the laser beams output from
the surface-emission laser 3 satisty a predetermined laser
satety standard such as the IEC. In addition, in a case where
the 1ntensities of the laser beams output from the surface-
emission laser 3 cannot be controlled to satisly the prede-
termined laser safety standard even when the laser driving
currents are controlled, the APC circuit 1 shuts down the
laser driving currents to the laser driver 2 for safety reasons.

The above described operation of the laser safety circuit
1s carried out when turning ON the power of the parallel
optical module, when carrying out a reset operation or, when
necessary. When carrying out the operation of the laser when
necessary, the APC circuit 1 may carry out the control
operation described above based on an instruction from a
host unit (not shown), for example.
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FIG. 2 1s a diagram showing a structure of the APC circuit
1 1n the first embodiment of the parallel optical module. In
FIG. 2, those parts which are the same as those correspond-
ing parts 1n FIG. 1 are designated by the same reference
numerals, and a description thereof will be omitted.

As shown 1 FIG. 2, the APC circuit 1 generally includes
a current-to-voltage (IV) converter 111, a MD1 abnormality
detector 112, a modulating current control circuit 113, a bias
current control circuit 114, a current-to-voltage (IV) con-
verter 121, a MD2 abnormality detector 122, a modulating
current control circuit 123, a bias current control circuit 124,
an MD1/MD2 comparison and abnormality detector 131, a
shut down control circuit 132, a modulation control circuit
133, and a bias control circuit 134.

The IV converter 111 converts the detection signal current
from the monitoring photodiode MD1 into a detection
voltage, and supplies the detection voltage to the MD1
abnormality detector 112, the modulating current control
circuit 113, the bias current control circuit 114, and the
MD1/MD2 comparison and abnormality detector 131. The
bias current control circuit 114 supplies to the bias control
circuit 134 a signal for controlling a bias current depending
on the detection voltage from the IV converter 111. The
modulating current control circuit 113 supplies to the modu-
lation control circuit 133 a signal for controlling a modu-
lating current depending on the detection voltage from the
IV converter 111. The MD1 abnormality detector 112 detects
an abnormality of the monitoring photodiode MD1 depend-
ing on the detection voltage from the IV converter 111, and
supplies an abnormality detection signal to the shut down
control circuit 132 when the abnormality 1s detected. The
abnormality of the monitoring photodiode MD1 1s detected
when the detection voltage from the IV converter 111
exceeds a tolerable maximum voltage value.

Similarly, the IV converter 121 converts the detection
signal current from the monitoring photodiode MD2 1nto a
detection voltage, and supplies the detection voltage to the
MD2 abnormality detector 122, the modulating current
control circuit 123, the bias current control circuit 124, and
the MD1/MD2 comparison and abnormality detector 131.
The bias current control circuit 124 supplies to the bias
control circuit 134 a signal for controlling a bias current
depending on the detection voltage from the IV converter
121. The modulating current control circuit 123 supplies to
the modulation control circuit 133 a signal for controlling a
modulating current depending on the detection voltage from
the IV converter 121. The MD2 abnormality detector 122
detects an abnormality of the monitoring photodiode MD2
depending on the detection voltage from the IV converter
121, and supplies an abnormality detection signal to the shut
down control circuit 132 when the abnormality 1s detected.
The abnormality of the monitoring photodiode MD2 1is
detected when the detection voltage from the IV converter
121 exceeds a tolerable maximum voltage value.

The modulation control circuit 133 supplies a modulating
current to the laser driver 2 based on the modulating current
from the modulating current control circuit 113 or 123. In
addition, the bias control circuit 134 supplies a bias current
to the laser driver 2 based on the bias current from the bias
current control circuit 114 or 124.

The shut down control circuit 132 supplies a shut don
signal to the laser driver 2 when the abnormality detection
signal 1s received from any one of the MD1 abnormality
detector 112, the MD2 abnormality detector 122 and the
MD1/MD2 comparison and abnormality detector 131, so as
to shut down the laser driver 2. When the laser driver 2 1s
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shut down, the light emission from the surface-emission
laser 3 1s forcibly stopped.

FIG. 3 1s a flow chart for explaining an operation of the
first embodiment of the parallel optical module. The opera-
tion of the laser safety circuit shown 1n FIG. 3 1s started
when the power of the parallel optical module 1s turned ON,
when carrying out a reset operation or, when the operation
of the laser safety circuit 1s necessary, such as when the APC
circuit 1 operates based on an 1nstruction from the host unit
(not shown), for example.

When the operation 1s started, a step S1 controls the
surface-emission laser 3 via the laser driver 2 by the first
detection and control loop, which includes the monitoring
photodiode MD1 up to the APC circuit 1, and operates based
on the laser beam output from the first channel of the
surface-emission laser 3, and decides whether or not the
intensity of the laser beam output from the first channel
satisfies the predetermined laser safety standard. If the MD1
abnormality detector 112 detects an abnormality in the
output of the monitoring photodetector MD1 and the deci-
sion result in the step S1 1s NO, the process advances to a
step S8 which will be described later. On the other hand, 1f
the decision result 1n the step S1 1s YES, a step S2 decides
whether or not the intensity of the laser beam output from
the fourteenth channel satisfies the predetermined laser
safety standard, based on the detection signal which 1is
output from the monitoring photodetector MD2 which
detects the laser beam output from the fourteenth channel of
the surface-emission laser 3. If the MD2 abnormality detec-
tor 122 detects an abnormality of the monitoring photode-
tector MD2 and the decision result in the step S2 1s NO, the
process advances to the step S8 which will be described
later. Hence, when the intensity of the laser beam output
from the first channel satisfies the predetermined laser safety
standard by the control of the first detection and control
loop, a detection 1s made to determine whether or not the
intensity of the laser beam output from the fourteenth
channel satisfies the predetermined laser safety standard.

If the decision result 1in the step S2 1s YES, a step S3
controls the surface-emission laser 3 via the laser driver 2 by
the second detection and control loop, which includes the
monitoring photodiode MD2 up to the APC circuit 1, and
operates based on the laser beam output from the fourteenth
channel of the surface-emission laser 3, and decides whether
or not the intensity of the laser beam output from the
fourteenth channel satisfies the predetermined laser safety
standard. If the MD2 abnormality detector 122 detects an
abnormality 1 the output of the monitoring photodetector
MD?2 and the decision result in the step S3 1s NO, the process
advances to the step S8 which will be described later. On the
other hand, 1f the decision result 1n the step S3 1s YES, a step
S4 decides whether or not the intensity of the laser beam
output from the first channel satisfies the predetermined
laser safety standard, based on the detection signal which 1s
output from the monitoring photodetector MD1 which
detects the laser beam output from the first channel of the
surface-emission laser 3. If the MD1 abnormality detector
112 detects an abnormality of the monitoring photodetector
MD1 and the decision result in the step S4 1s NO, the process
advances to the step S8 which will be described later. Hence,
when the intensity of the laser beam output from the
fourteenth channel satisfies the predetermined laser safety
standard by the control of the second detection and control
loop, a detection 1s made to determine whether or not the
intensity of the laser beam output from the first channel
satisfies the predetermined laser safety standard.

If the decision result in the step S4 1s YES, a step S5
supplies a normal signal, which indicates that the parallel
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optical module 1s operating normally, to the host unit as
status 1nformation. This normal signal may be output from
the shut down control circuit 132, for example. In addition,
a step S6 uses the first detection and control loop or the
second detection and control loop to control the modulating
current control and the bias current control of the laser driver
2 via the modulation control circuit 133 and the bias control
circuit 134, because 1t 1s during a normal operation. For the
sake of convenience, 1t 1s assumed that the first detection and
control loop 1s used during the normal operation to control
the modulating current control and the bias current control
of the laser driver 2. Thereatter, a step S7 decides whether
or not the laser output 1s normal, based on the detection
signals output from the monitoring photodiodes MD1 and
MD?2, and the process advances to the step S8 it the decision
result 1n the step S7 1s NO. The decision result 1n the step S7
becomes NO when the abnormality detection signal 1s
supplied to the shut down control circuit 132 from any one
of the MD1 abnormality detector 112, the MD2 abnormality
detector 122 and the MD1/MD2 comparison and abnormal-
ity detector 131.

The step S8 supplies the shut down signal to the laser
driver 2 from the shut down control circuit 132, 1n response
to the abnormality detection signal received from any one of
the MD1 abnormality detector 112, the MD2 abnormality
detector 122 and the MD1/MD2 comparison and abnormal-
ity detector 131, so as to shut down the laser driver 2. In
addition, a step S9 supplies an abnormal signal, which
indicates that the parallel optical module i1s operating
abnormally, to the host unit as status information, and the
process ends. The abnormal signal may be output from the

shut down control circuit 132, for example.

Accordingly, a cross-check of the abnormality generation
1s made between the first detection and control loop and the
second detection and control loop, so as to detect the
abnormality of the laser driver 2 and the surface-emission
laser 3, and 1t 1s also possible to further detect the abnor-
mality 1n the first detection and control loop and the second
detection and control loop. Thus, 1f there 1s a possibility that
the intensity of the laser output will no longer satisty the
predetermined laser safety standard due to such abnormali-
fies or, that such abnormalities will no longer be detected
due to an abnormality 1n at least one of the first and second
detection and control loops, the laser driver 2 1s automati-
cally shut down to stop the laser output of the surface-
emission laser 3, so as to positively secure safety.

In the embodiment described above, the first and four-
teenth channels of the surface-emission laser 3 are provided
exclusively with respect to the corresponding first and
second detection and control loops, and are not used for data
transmission. However, the surface-emission laser 3 may
have a structure which 1s not provided with channels exclu-
sively for the detection and control loops.

For example, when using the first through twelfth chan-
nels of the surface-emission laser 3 for the data transmission,
the data of a plurality of arbitrary channels of these first
through twelfth channels may be detected by monitoring
photodiodes of corresponding detection and control loops
via an appropriate branching part. In this case, it 1s desirable
that the branching part 1s constructed so as not to greatly
reduce the light intensity of the optical data output to the
optical fiber cable from the parallel optical module. In
addition, 1t 1s possible to employ an arrangement which
successively scans the first through twelfth channels. In the
case of the structure which directly detects the outputs of the
channels used for the data transmission, the laser light
source does not necessarily have to be a surface-emission
laser.
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On the other hand, in the case of the arrangement which
detects the outputs of the channels which are not used for the
data transmission as 1n the embodiment described above, the
data supplied to these channels may be a predetermined test
pattern or data (predetermined bits) of a predetermined data
transmission channel, for example.

Next, a description will be given of a first embodiment of
an Information processing apparatus according to the present
mvention. FIG. 4 1s a block diagram showing the first
embodiment of the information processing apparatus.

As shown 1n FIG. 4, an information processing apparatus
21 1s generally made up of an LSI 31 which includes a CPU
30, and a parallel optical module 33. The parallel optical
module 33 has a structure similar to that of the first embodi-
ment of the parallel optical module described above. In this
embodiment, 1t 1s assumed for the sake of convenience that
the 1nformation processing apparatus 21 1s connected to
another mformation processing apparatus 22 via a parallel
optical fiber cable 23. A receiving system within the infor-
mation processing apparatus 22 may have a known
structure, and 1llustration and description therecof will be
omitted.

The CPU 30 forms the host unit with respect to the
parallel optical module 33. The CPU 30 supplies data to be
transmitted, control signals, one or more clock signals, and
one or more reset signals to the parallel optical module 33.
The parallel optical module 33 outputs the abnormal signal
and the normal signal, which are supplied to the CPU 30 as
the status information. When the CPU 30 receives the
abnormal signal, the CPU 30 carries out an abnormality
process such as notifying the abnormality to a user and
stopping the supply of data to the parallel optical module 33.

Next, a description will be given of a second embodiment
of the information processing apparatus according to the
present invention. FIG. § 1s a block diagram showing the
second embodiment of the information processing appara-
tus.

The information processing apparatus shown in FIG. 5 1s
made up of a plurality of information processing apparatuses
21-1 through 21-N. Each of the information processing
apparatuses 21-1 through 21-N has the same structure as the
information processing apparatus 21 shown 1 FIG. 4. In this
embodiment, it 1s assumed for the sake of convenience that
the mnformation processing apparatuses 21-1 through 21-N
are connected to a crossbar 24 via corresponding parallel
optical fiber cables 23-1 through 23-N. In other words, one
information processing apparatus 21 1s connected in a 1:1
relationship to another information processing apparatus 22
in the embodiment shown 1n FIG. 4, but each immformation
processing apparatus 1s connected to a plurality of informa-
fion processing apparatuses via the crossbar 24 1in the
embodiment shown 1 FIG. 5.

According to the first and second embodiments of the
information processing apparatus, 1t 1s possible to control
the 1ntensities of the laser beams output from the internal
parallel optical module so as to satisfy a predetermined laser
safety standard, and the output of the laser beams 1s auto-
matically stopped 1f there 1s a possibility of not satistying the
predetermined laser safety standard. As a result, it 1s possible
to positively secure safety, regardless of a failure or an
abnormality within the information processing apparatus.

Further, the present invention 1s not limited to these
embodiments, but various variations and modifications may
be made without departing from the scope of the present
invention.
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What 1s claimed 1s:
1. A parallel optical module comprising:

a plurality of photodetectors to detect output lights of a
plurality of arbitrary channels of a laser light source
having a plurality of channels, the number of channels
of the plurality of channels of the laser light source
being greater than the number of photodetectors of the
plurality of photodetectors;

a plurality of detection and control loops to detect and to
control intensities of output lights of the laser light
source based on detection signals from the plurality of
photodetectors; and

a control circuit to stop output of the laser light source
when an 1ntensity of output light detected by one or
more of the plurality of detection and control loops
does not satisfy a predetermined standard.

2. The parallel optical module as claimed 1n claim 1,
wherein said laser light source 1s made up of a surface-
emission laser.

3. The parallel optical module as claimed 1n claim 2,
wherein:

said surface-emission laser has the plurality of channels
arranged linearly;

said photodetectors mnclude first and second photodetec-
tors which detect output lights of channels on both ends
of the linearly arranged plurality of channels; and

said detection and control loops include first and second
detection and control loops respectively corresponding
to the first and second photodetectors.
4. The parallel optical module as claimed in claim 3,
wherein said control circuit

detects an mtensity of output light 1n a second channel of
the surface-emission laser by the second detection and
control loop when controlling an intensity of output
light 1n a first channel of the surface-emission laser by
the first detection and control loop, and generates an
abnormal signal if the intensity of light 1n at least one
of the first and second channels does not satisty the
predetermined standard,

detects the intensity of output light 1n the first channel of
the surface-emission laser by the first detection and
control loop when controlling the intensity of output
light 1n the second channel of the surface-emission
laser by the second detection and control loop, and
generates an abnormal signal if the intensity of light 1n
at least one of the first and second channels does not
satisly the predetermined standard, and

stops the output of the surface-emission laser in response

to said abnormal signal.

5. The parallel optical module as claimed in claim 3,
wherein said control circuit generates an abnormal signal
when an error of the intensities of output lights of the
surface-emission laser detected by the first and second
detection and control loops falls outside a tolerable range,
and stops the output of the surface-emission laser in
response to said abnormal signal.

6. An mformation processing apparatus comprising:

a parallel optical module provided with a plurality of
photodetectors to detect output lights of a plurality of
arbitrary channels of a laser light source having a
plurality of channels, a plurality of detection and con-
trol loops to detect and to control 1ntensities of output
lights of the laser light source based on detection
signals from the plurality of photodetectors, and a
control circuit to stop output of the laser light source
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when an 1ntensity of output light detected by one or
more of the plurality of detection and control loops
does not satisty a predetermined standard; and

a processor to supply data of the plurality of channels to
said control circuit, wherein the number of channels of
the plurality of channels of the laser light source is
oreater than the number of photodetectors of the plu-
rality of photodetectors.

7. The information processing apparatus as claimed in
claim 6, wheremn said laser light source 1s made up of a
surface-emission laser.

8. The information processing apparatus as claimed in
claim 7, wherein:

said surface-emission laser has the plurality of channels
arranged linearly;

said photodetectors include first and second photodetec-
tors which detect output lights of channels on both ends
of the linearly arranged plurality of channels; and

said detection and control loops include first and second
detection and control loops respectively corresponding
to the first and second photodetectors.
9. The 1nformation processing apparatus as claimed in
claim 8, wherein said control circuit

detects an intensity of output light 1n a second channel of
the surface-emission laser by the second detection and
control loop when controlling an intensity of output
light 1n a first channel of the surface-emission laser by
the first detection and control loop, and generates an
abnormal signal if the intensity of light 1n at least one
of the first and second channels does not satisty the
predetermined standard,

detects the intensity of output light 1n the first channel of
the surface-emission laser by the first detection and
control loop when controlling the intensity of output
light 1n the second channel of the surface-emission
laser by the second detection and control loop, and
generates an abnormal signal if the 1ntensity of light 1n
at least one of the first and second channels does not
satisly the predetermined standard, and

stops the output of the surface-emission laser 1n response
to said abnormal signal and supplies the abnormal
signal to said processor.

10. The information processing apparatus as claimed 1n
claim 8, wherein said control circuit generates an abnormal
signal when an error of the intensities of output lights of the
surface-emission laser detected by the first and second
detection and control loops falls outside a tolerable range,
and stops the output of the surface-emission laser in
response to said abnormal signal and supplies said abnormal
signal to said processor.

11. The parallel optical module as claimed in claim 4,
wherein said control circuit generates an abnormal signal
when an error of the imtensities of output lights of the
surface-emission laser detected by the first and second
detection and control loops falls outside a tolerable range,
and stops the output of the surface-emission laser in
response to said abnormal signal.

12. The information processing apparatus as claimed 1n
claim 9, wherein said control circuit generates an abnormal
signal when an error of the intensities of output lights of the
surface-emission laser detected by the first and second
detection and control loops falls outside a tolerable range,
and stops the output of the surface-emission laser in
response to said abnormal signal and supplies said abnormal
signal to said processor.
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13. An apparatus comprising;:

a laser outputting a plurality of output lights correspond-
ing to a plurality of channels, respectively;

a first photodetector detecting intensity of a respective
output light output by the laser;

a second photodetector detecting 1ntensity of a respective
output light output by the laser and which 1s different
than the output light detected by the first photodetector;
and

a controller controlling the laser to control intensities of
the plurality of output lights output by the laser in
accordance with the intensities detected by the first and
second photodetectors, wherein

the controller stops output of the laser when an intensity
detected by one or more of the first and second pho-
todetectors does not satisty a predetermined condition,
and

the number of channels of the plurality of channels 1s
oreater than the number of photodetectors detecting,
intensities of output lights.
14. The apparatus as claimed 1n claim 13, wherein the
laser 1s a surface-emission laser.
15. The apparatus as claimed 1n claim 14, wherein:

the surface-emission laser has the plurality of channels 1n
a linear arrangement having first and second ends;

the respective output light for which the first photodetec-
tor detects the 1ntensity corresponds to a channel at the
first end of the linear arrangement; and

the respective output light for which the second photo-
detector detects the intensity corresponds to a channel
at the second end of the linear arrangement.

16. An apparatus comprising:

a laser outputting a plurality of output lights correspond-
ing to a plurality of channels, respectively;

a first photodetector detecting intensity of a respective
output light output by the laser;

a second photodetector detecting 1ntensity of a respective
output light output by the laser and which 1s different
than the output light detected by the first photodetector;
and

means for controlling the laser to control intensities of the
plurality of output lights output by the laser in accor-
dance with the intensities detected by the first and
second photodetectors, and for stopping output of the
laser when an intensity detected by one or both of the
first and second photodetectors does not satisfy a
predetermined condition, wherein the number of chan-
nels of the plurality of channels 1s greater than the
number of photodetectors detecting intensities of out-
put lights.
17. The apparatus as claimed 1n claim 16, wherein the
laser 1s a surface-emission laser.
18. An apparatus comprising;:

a laser outputting M output lights corresponding to M
channels, respectively;

N photodetectors detecting intensity of N output lights,
respectively, output by the laser, where N and M are
integers, N 1s greater than or equal to two, and M 1s
oreater than N; and

a controller controlling the laser to control intensities of
the M output lights output by the laser 1n accordance
with the intensities detected by the N photodetectors,
wherein the controller stops output of the laser when an
intensity detected by one or more of the N photode-
tectors does not satisty a predetermined condition.
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19. The apparatus as claimed i1n claim 18, wherem the
laser 1s a surface-emission laser.

20. An apparatus comprising;:

a laser outputting M output lights corresponding to M
channels, respectively;

N photodetectors detecting intensity of N output lights,
respectively, output by the laser, where N and M are
integers, N 1s greater than or equal to two, and M 1s
oreater than N; and

means for controlling the laser to control intensities of the
M output lights output by the laser 1n accordance with
the intensities detected by the N photodetectors, and for
stopping output of the laser when an intensity detected
by one or more of the N photodetectors does not satisty
a predetermined condition.
21. The apparatus as claimed 1n claim 20, wherein the
laser 1s a surface-emission laser.
22. An apparatus to conftrol a laser which outputs M
output lights corresponding to M channels, respectively, the
apparatus comprising;

N photodetectors to detect intensity of N output lights,
respectively, output by the laser, where N and M are
integers, N 1s greater than or equal to two, and M 1s
oreater than N; and

12

a controller to control the laser to control intensities of the
M output lights output by the laser in accordance with
the 1ntensities detected by the N photodetectors, so that
the controller stops output of the laser when an 1nten-
sity detected by one or more of the N photodetectors
does not satisty a predetermined condition.

23. The apparatus as claimed 1n claim 22, wherein the

laser 1s a surface-emission laser.

24. An apparatus to control a laser which outputs M
output lights corresponding to M channels, respectively, the
apparatus comprising:

N photodetectors to detect intensity of N output lights,
respectively, output by the laser, where N and M are
integers, N 1s greater than or equal to two, and M 1s
oreater than N; and

means for controlling the laser to control intensities of the
M output lights output by the laser in accordance with
the intensities detected by the N photodetectors, and for
stopping output of the laser when an 1ntensity detected
by one or more of the N photodetectors does not satisty
a predetermined condition.
25. The apparatus as claamed 1n claim 24, wheremn the
laser 1s a surface-emission laser.
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